Comparative study of intracellular glutathione content in rat lymphocyte cultures treated with 2-mercaptoethanol and interleukin-2.
The level of intracellular glutathione (GSH) in mitogen-stimulated mouse lymphocytes is increased in the presence of 2-mercaptoethanol (2-ME), an enhancer of lymphocyte activation and proliferation. Since proliferation of lymphocytes in response to mitogens involves direct activation by a mitogen followed by continued proliferation in response to interleukin-2 (IL-2), we have investigated the effect of 2-ME and exogenous IL-2 on the GSH content and cell proliferation of rat lymphocytes stimulated with phytohemagglutinin (PHA). PHA stimulation increased both GSH content and the magnitude of the proliferative response, as measured by thymidine incorporation into cellular DNA. However, incubation of stimulated lymphocytes with 2-ME or IL-2 for 72 hr produced a significant further elevation of GSH levels and thymidine incorporation. 2-ME also increased the GSH content in unstimulated cultures, but it had little effect on thymidine incorporation. IL-2 increased GSH content and decreased thymidine incorporation in unstimulated lymphocytes. Exposure of cells to DL-buthionine-(S,R)-sulfoximine (BSO), an inhibitor of GSH biosynthesis, significantly depleted GSH and lowered the proliferative response, suggesting a crucial role of de novo GSH synthesis for lymphocyte activation. The data suggest that both 2-ME and IL-2 promote lymphocyte proliferation, although the mechanisms by which intracellular GSH levels are increased by the agents are apparently different.